Intra-airway administration of small interfering RNA targeting plasminogen activator inhibitor-1 attenuates allergic asthma in mice.
Recent studies suggest that plasminogen activator inhibitor-1 (PAI-1), a major inhibitor of the fibrinolytic system, may promote the development of asthma. To further investigate the significance of PAI-1 in the pathogenesis of asthma and determine the possibility that PAI-1 could be a therapeutic target for asthma, this study was conducted. First, PAI-1 levels in induced sputum (IS) from asthmatic subjects and healthy controls were measured. In asthmatic subjects, IS PAI-1 levels were elevated, compared with that of healthy controls, and were significantly higher in patients with long-duration asthma compared with short-duration asthma. PAI-1 levels were also found to correlate with IS transforming growth factor-β levels. Then, acute and chronic asthma models induced by ovalbumin were established in PAI-1-deficient mice and wild-type mice that received intra-airway administrations of small interfering RNA against PAI-1 (PAI-1-siRNA). We could demonstrate that eosinophilic airway inflammation and airway hyperresponsiveness were reduced in an acute asthma model, and airway remodeling was suppressed in a chronic asthma model in both PAI-1-deficient mice and wild-type mice that received intra-airway administration of PAI-1-siRNA. These results indicate that PAI-1 is strongly involved in the pathogenesis of asthma, and intra-airway administration of PAI-1-siRNA may be able to become a new therapeutic approach for asthma.